Studies on the interaction of ribonuclease inhibitor with pancreatic ribonuclease involving differential labeling of cysteinyl residues.
Ribonuclease inhibitor (RI) is a protein that forms a very tight complex with ribonucleases (RNases) of the pancreatic type. RI contains 30 thiol groups, some of which are important for the enzyme-inhibitor interaction. To examine which thiols are affected by the binding of RNase, differential labeling experiments were performed. Reaction of porcine RI with the cysteine-specific labeling reagent 4-N,N-dimethylaminoazobenzene-4'-iodoacetamido-2'-sulfonic acid resulted in labeling of an average of 7.4 of the 30 cysteinyl residues. Binding of bovine pancreatic RNase A caused a 3.2-fold reduction in the extent of modification. Peptide mapping showed that in free RI, Cys-57, -371, and -404 were labeled to the greatest extent (yield, 0.4-0.6 mol/mol). RNase A did not protect Cys-57 against modification, whereas the labeling of Cys-371 and -404 was reduced by more than 90%. A second group of residues was labeled to a lesser extent in free RI (yield, 0.04-0.2 mol/mol). Within this group 11 residues were protected by RNase A by more than 90%, 2 were not affected at all, and 7 were protected between 10 and 90%. Seven cysteinyl residues in RI that were protected in the RI.RNase A complex were no longer protected in the RI.S-protein complex. These residues were mainly present in the N-terminal region of RI. However, when the S-peptide was included to yield the RI.RNase S complex, the same pattern of labeling was obtained as with the RI.RNase A complex. Addition of the S-peptide alone had no effect on the labeling. The implications of these observations with respect to RNase binding areas of RI are discussed in relation to the results obtained from the analysis of active RI molecules that contain deletions.